Abstract: Power system is always affected by transients that create oscillations & voltage instability. Several
Introduction
FACTs devices are used to increase power transfer capacity. These devices are able to control power sharply, increase stability with minimum losses, kept system in predetermined range of thermal limits & also limit damping due to power system oscillations [1] [2] . FACTS is a collection of controllers those can be applied as individuals or co-ordination with other controllers. Same basic technology is used for all types of FACTS devices. One of the FACTS device TCSC is used here to improve system stability during transient state due to oscillations in power system. The accurate tuning of TCSC controller is big challenge for researchers. A phase compensation method provides controlling at a point only. Genetic algorithm (GA) is used as robust optimization technique in various field of engineering so we used genetic algorithm (GA) to design TCSC controller [3] .
II. Power System
The approx model of study power system is represented by SMIB with TCSC shown in fig.1 
SMIB as Power System
The synchronous machine is represented by a model of synchronous generator model1.1, i.e. with field circuit and one equivalent damper winding on q axis.
The machine equations are [4] : The below equations and notations for the variables and parameters described are standard and defined in the nomenclature.
The electrical torque T e is expressed in terms of variables E' d , E' q , i d and i q as following:
For a efficient network, the stator algebraic equations and the network equations are written as:
Solving the above equations, the variables i d and i q can be obtained as: 
Genetic Algorithm
John Holland was introduced Genetic algorithms (GA) in the 1970s (Holland 1975) as a result of investigations into the possibility of computer programs undergoing evolution in the Darwinian sense. Genetic algorithms are based on mechanics of nature & natural genetics. GA is used to find out optimal solution of number of equations & iterations [6] . The two basic needs to apply GA: 1) Define objective function. 2) Genetic operator to obtain the required optimization. Cycle operates in GA called generations. The GA evolutionary cycle starts with a randomly selected initial population. The changes to the population occur through the processes of selection based on fitness, and alteration using crossover and mutation. The application of selection and alteration leads to a population with a higher proportion of better solutions. The evolutionary cycle continues until an acceptable solution is found in the current generation of population, or some control parameter such as the number of generations is exceeded.
III. Simulation & Results
The power system model represented by SMIB as defined in equations above is simulated by using MATLAB. The oscillations are created by deviation in rotor speed of synchronous machine. The TCSC controller is introduced in system and performance is observed. 
IV. Conclusion:
The behavior of power system without TCSC controller & power system with TCSC controller are studied in this paper. Genetic algorithm is used for optimum tuning of TCSC controller. The simulation results shows genetically tuned TCSC controller improves stability performance of power system. Power system oscillations are damped out very effectively. This model shows that proposed model is suitable for carrying out power system stability studies when synchronous generator & TCSC are main factors.
